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(54) Device and method for backing up Internal Information and storage medium having Internal 
Information backup control program stored thereon 

(57) The invention provides an internal information 
backing up device by which, even if the information is m - 1 

changed or the memory allocation is changed by ver- 
sion-tp of a firmware, the data structures of the informa- 
tions can be corrected automatically. When a firmware 
in which the form of backup data is changed is started, 
a backup data expansion processing element expands, 
based on stored contents of a data structure table, all 
labels of data structures into a RAM using default val- 
ues of a default value storage element The backup data 
expansion processing element compares a version of 
the data structure table of the firmware and a version of 
a data structure table in a non-volatile RAM with each 
other. If they coincide with each other, the backup data 
expansion processing element expands the backup 
data of a backup data element into the RAM, but if the 
versions do not coincide, the backup data expansion 
processing element maintains the default value. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

This invention relates to an internal information 
backing ip device and method as wen as a storage 
medium having an internal information backup control 
program stored thereon, and more particularly to a 
backup of information for operating a firmware in a 
device into which a firmware is incorporated. 

2. Description of the Related Art 

Conventionally, in a device, into which a firmware is 
incorporated, for backing up information for operation of 
the firmware, the bacWng-up has been performed using 
a binary data form (information set in device) equivalent 
to information form in the device. 

That is, information for operation of a firmware is 
held, as it is, in the same condition as the condition in 
which they were expanded into a RAM (random access 
memory) or a like element upon starting of the appara- 
tus, that is, in such a condition that information having 
the same data structures is stored in each of the data 
structures. 

In the conventional information backing up method 
as described above, since informations are backed up 
in the form of binary data which is the same as the form 
of internal information of the device, when the informa- 
tion form of informations is changed or the memory allo- 
cation is changed by version-up of the firmware of the 
device side, the backed up data may not possibly be 
used any mora 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention 
to provide an internal information backing up device and 
method as well as a storage medium having an internal 
information backup control program stored thereon, in 
which the problem described above can be eliminated 
and, even rf the form of information is changed or the 
memory allocation is changed by version-up of a 
firmware, the data structures of the informations can be 
corrected automatically. 

The above object of the invention can be attained 
by an internal information backing up device for backing 
up a plurality of informations necessary for a firmware, 
which is incorporated in an electronic apparatus to con- 
trol the operation of the electronic apparatus, which 
comprises a non-volatile storage medium including 
holding means for separately backing up the plurality of 
groups of informations having the same data structures 
and data structure storage means for storing informa- 
tion representative of the data structures of each of the 
plurality of groups of informations of the holding means 



and version information at least representative of order 
of production of the setting informations, a volatile stor- 
age medium for holding the plurality of groups of infor- 
mations having the same data structures, a data 

5 structure table disposed in the firmware for storing the 
information representative of the data structures of each 
of the plurality of groups of informations and the version 
information representative at least of the order of pro- 
duction of the informations of the volatile storage 

10 medium, expansion means for expanding the data 
structures of each of the plurality of groups of informa- 
tions into the volatile storage medium based on the 
stored contents of the data structure table when the 
electronic apparatus is started, comparison means for 

is comparing the version information stored in the data 
structure storage means of the non-volatile storage 
medium and the version information stored in the data 
structure table with each other for each of the plurality of 
informations, and writing means for writing, after the 

20 expansion of the data structures of each of the plurality 
of groups of informations into the volatile storage 
medium by the expansion means is completed, those of 
the setting information, in which coincidence is detected 
by the comparison means, into the volatile storage 

25 medium. 

The above object of the invention can be attained 
also by an internal information backing up method for 
backing up a plurality of groups of informations neces- 
sary for a firmware, which is incorporated in an elec- 
so tronic device and controls operation of the electronic 
device, comprising a step of expand ng, upon starting of 
the electronic device, based on information representa- 
tive of data structures of each of the plurality of groups 
of informations stored in the firmware and version infor- 
ms mation at least representative of orders of production of 
the informations, the data structures of each of the plu- 
rality of setting informations into a volatile storage 
medium for holrfng each of the plurality of groups of 
informations each having the same data structures, a 
40 step of comparing version information stored in a non- 
volatile storage medium including a holding means for 
backing up the plurality of groups of informations having 
the same data structures and a data structure storage 
means for storing information representative of the data 
45 structures of each of the plurality of groups of informa- 
tions of the holding means and version information at 
least representative of order of production of the infor- 
mations, the data structure storage means and the ver- 
sion information stored in the firmware for each of the 
so plurality of groups of informations, and a step of writing, 
after the expansion of the data structures of each of the 
plurality of groups of informations into the volatile stor- 
age medium, those of the setting informations in which 
coincidence is detected by the comparison into the vol- 
ss atile storage medium. 

The above object of the invention can be attained 
also by providing a recording medium having stored 
thereon an internal information backing up control pro- 
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gram for backing up a plurality of informations neces- 
sary for a firmware, which is incorporated in an 
electronic device and controls operation of the elec- 
tronic device, and the internal information backing up 
control program causes a control means, which controls 5 
the backing up of the informations, to expand, upon 
starting of the electronic apparatus, based on the infor- 
mation representative of data structures of each of the 
plurality of groups of informations stored in the firmware 
and version information at least representative of order w 
of production of the informations, the data structures of 
each of the plurality of informations into a volatile stor- 
age medium for holding each of the plurality of groups of 
informations each having the same data structures, to 
compare version information stored in a non-volatile 1S 
storage medium including holding means for backing up 
the plurality of informations having the same data struc- 
tures and data structure storage means for storing infor- 
mation representative of the data structures of each of 
the plurality of setting informations of the holding means 20 
and version irrforrnatfon at least representative of orders 
of production of the setting informations, the data struc- 
ture storage means and the version information stored 
in the firmware for each of the plurality of groups of infor- 
mations, and to write, after expanding the data struc- 2s 
tures of each of the plurality of setting informations into 
the volatile storage medium, those of the setting infor- 
mations, in which coincidence is detected by the com- 
parison, into the volatile storage medium. 

In the internal information backing up method of the so 
present invention, information representative of data 
structures of internal informations in the form of binary 
data delimited in a fixed unit and version information for 
the individual data structures are stored into tables pro- 
vided in a firmware and a non-volatile RAM (non-volatile as 
storage medium) in advance, and upon starting of the 
device, the data structures stored in the table of the 
replaced firmware are expanded into a RAM (volatile 
storage medium) so that the data structures prior to the 
replacement are changed into the new data structures 40 
of the replaced f irmwara 

Thereafter, only those of the internal informations in 
which version information stored in the table of the non- 
volatile RAM and version information stored in the table 
of the firmware coincide with each other are written into 45 
the RAM. For those of the internal informations in which 
the version information does not coincide with each 
other, default values (provisional values) which are writ- 
ten when the data structures are expanded into the 
RAM are maintained. so 

Consequently, even if the information form of the 
internal informations is changed or the memory alloca- 
tion is changed by version-up of the firmware, the 
backed up internal informations can stDI be used. 

ss 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing a construction of 



an embodiment of the present invention; 
Fig. 2 is a diagrammatic view showing a construc- 
tion of a backup data element of Fig. 1; 
Fig. 3 is a diagrammatic view showing a construc- 
tion of a data structure table of Fig. 1; 
Fig. 4 is a flow chart illustrating processing opera- 
tion of a backup data expansion processing ele- 
ment of Fig. 1; and 

Fig. 5(a) is a dia gr a m matic view illustrating an 
example of a change of the memory allocation of 
internal informations according to the embodiment 
of the present invention and Fig. 5(b) is a diagram- 
matic view illustrating an example of a change of 
the Information form of internal informations 
according to the embodiment of the present inven- 
tion. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

An embodiment of the present invention is 
descrfoed with reference to the accompanying draw- 
ings. Fig. 1 is a block diagram showing a construction of 
the embodiment of the present invention. Referring to 
Fig. 1, device (electronic apparatus) 1 includes a 
firmware (F/W) 2, non-volatile RAM (random access 
memory) 5, and RAM 8. A non-volatile storage medium 
may be used in place of non-volatile RAM 5 and a vola- 
tile storage medium may be used in place of RAM 8. 

Firmware 2 includes a data structure table 3 for 
storing version information representing data structure 
of internal information, which is expanded in RAM 8 at 
the start of the device (information needed for operation 
of firmware 2, ag. route information of input/output and 
initial value, and the order of production of internal infor- 
mation, a backup data expanding unit 4 for expanding 
backup data of internal information in RAM 8 based on 
the stored contents of the data structure table 3, and a 
default value storage unit 10 for storing beforehand 
default values (provisional value). It is to be noted that 
the firmware 2 operates based on a program read our 
from a main storage device or an external store (not 
shown) and internal informations of RAM 8. 

The non-volatile RAM 5 includes a data structure 
table 6 for storing, when firmware 2 is to be replaced, 
version information, representing data structure of inter- 
nal information, which is expanded in RAM 8 prior to the 
replacement of firmware 2 and the order of production 
of internal data, and a backup data element 7 for back- 
ing up backup data expanded in RAM 8. And RAM 8 
includes a backup data element 9, in which internal 
information is expanded. 

Fig. 2 is diagrammatic view shewing a construction 
of backup data elements 7 and 9 of Fig. 1. Referring to 
Fig. 2, in each of backup data elements 7 and 9, internal 
information is stored in lumps for each of entities of data 
having the same data structures, in short, in the form of 
binary data delimited for each fixed unit For example, a 
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group of data structures A includes entities A1 to Am of 
data stored in a lump, and other group of data structures 
B includes entities B1 to Bn of data stored in a lump. 

Here, the internal informations represents set val- 
ues necessary for operation of device 1 and is irtforma- s 
tion needed to restore a condition of device 1 before the 
power supply is turned off, when the power supply to 
device 1 is turned off once and then turned on again. 

Further, the entity of each data is formed from a plu- 
rality of labels. For example, entity A1 of data in the 10 
group of data structures A is formed from labels A1R1 to 
A1 Rk. A label indicates a name applied to a package, 
for example, when 10 packages are mounted in a cer- 
tain device, name is given to each of the 10 packages. 
In this instance, the structure of information that each is 
package has is defined by a data structure whfle the 
type of the data is defined by the label, and the entity of 
the label represents values of data when the data struc- 
ture is applied to the actual device. 

Fig. 3 is a diagrammatic view showing a construe- 20 
tion of data structure table 6 of Fig. 1. Referring to Fig. 
3, data structure table 6 is composed of versions (indi- 
cating orders of production), sizes (memory sizes when 
expanded) and default values (provisional values) of 

labels A1 R1 to A1 Rk. .... B1 R1 to B1RI of entities A1 25 

to Am, B1 to Bn ... of the data of data structures A, B, 
and has label numbers for individual entities A1 to 
Am, B1 to Bn, ... of the data of data structures A, B, ... 
as information. 

Fig. 4 is a flow chart illustrating processing opera- 30 
tion of the backup data expansion processing element 4 
of Fig. 1 , and Fig. 5(a) is a diagrammatic view Dlustrating 
an example of a change of the memory allocation of 
internal information according to the embodiment of the 
present invention whfle Fig. 5(b) is a diagrammatic view as 
illustrating an example of a change of the information 
form of internal information according to the embodi- 
ment of the present invention. Operation of the embodi- 
ment of the present invention is described with 
reference to Fig. 1 to Figs. 5(a) and 5(b). 40 

When firmware 2 whose form of backup data has 
been changed by version-up of the firmware is started, 
backup data expansion processing element 4 of 
firmware 2 starts an initialization operation (step S1 of 
Fig. 4) and expands, based on the stored contents of 4S 
data structure table 3, all of the labels of data structures 
A, B, ... of data structure table 3 into backup data ele- 
ment 9 of RAM 8 (steps S2 to S4 of Fig. 4). Upon expan- 
sion of the data structures, the default values of default 
value storage element 10 are used for individual entities so 
A1 to Am, B1 toBn, ... of the data. 

Theabackup data expansion processing element 4 
resets its initial operation (step S5) and compares a ver- 
sion of data structure table 3 of firmware 2 with a corre- 
sponding version of data structure table 6 in non-volatile 55 
RAM 5 (version of a data structure of backup data ele- 
ment 7) (step S9 of Fig. 4). 

Backup data expansion processing element 4 



expands, if the versions coincide with each other, the 
backup data of backup data element 7, as it is, into RAM 
8 (step S10), but if the versions do not coincide with 
each other, then backup data expansion processing ele- 
ment 4 maintains the corresponding default value of 
default value storage element 10. Backup data expan- 
sion processing element 4 repeatedly executes the 
processing described above for individual labels A1R1 
to A1 Rk, .... B1 R1 to B1 Rl, ... of entities A1 to Am, B1 to 
Bn, ... of the data of data structures A. B, ... (steps S6 to 
S10inFig.4). 

After the expansion of all of the backup data into 
RAM 8 is completed, backup data expansion process- 
ing element 4 returns the backup data expanded in 
RAM 8 into backup data element 7 in non-volatfle RAM 

5 in which the backup data have been stored initially, 
and copies the stored contents of data structure table 3 
in firmware 2 into data structure table 6 in non-volatfle 
RAM 5. 

When firmware 2 is started next time, since the con- 
tents in the element 7 have been updated to the data 
structure of firmware 2, correction of the backup data is 
not required. 

Operation, for example, when, in backup data ele- 
ment 7 in non-volatile RAM 5, entity A1 of the data of 
data structure A is composed of labels A1R1 to A1R5, 
the information form of label A1 R3, among labels A1 R1 
to A1 R5, is changed, and besides label A1 R6 is added, 
is illustrated in Fig. 5. 

In this instance, into backup data element 9 of RAM 
8, into which the data structures of new firmware 2 are 
to be expanded, the default values of default value stor- 
age element 10 are first written by the processing oper- 
ation described above. 

Then, since the versions of labels A1R1, A1R2, 
A1R4 and A1R5 in new firmware 2 and the versions of 
them in data structure table 6 in non-volatile RAM 5 are 
coincident with each other, the backup data of backup 
data element 7 in non-volatile RAM 5 are overwritten 
into the respective default values. 

Since the version of label A1R3 in new firmware 2 
does not coincide with the version in data structure table 

6 in non-volatile RAM 5, the default value is maintained. 
Since information of label A1R6 is not included in data 
structure table 6 in non-volatile RAM 5, a default value 
is maintained. In this instance, in memory allocation of 
labels A1 R4 to A1 R6, they are allocated following label 
A1 R3 whose size has been changed. 

Since information representative of data structures 
of internal information of the binary form delimited in a 
fixed unit and versions of the individual data structures 
are stored into data structure tables 3 and 6 provided in 
firmware 2 and non-volatile RAM 5. respectively, and 
backup data expansion processing element 4 expands 
the data structures stored in data structure table 3 of 
exchanged firmware 2 upon starting of device 1 , where- 
after only internal information, in which the version in 
data structure table 3 of firmware 2 and the version in 
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data structure table 6 of nonvolatile RAM 5 coincide 
with each other, is written into RAM 8, whereas the 
default value of internal information in which the ver- 
sions do not coincide with each other, is maintained as 
descrbed above, whereby data structure can be cor- 
rected automatically in accordance with the version of 
the internal information thereof. Consequently, even if 
the information form of an internal information is 
changed or the memory allocation is changed by ver- 
sion-tp of firmware 2, the backed up internal informa- 
tions can be used. 

In the following, another embodiment of a backing 
up of the present invention is described. 

The present embodiment is an internal information 
backing up device for backing up a plurality of informa- 
tions necessary for a firmware, which is incorporated in 
an electronic device and controls operation of the elec- 
tronic device, and comprises a non-volatile storage 
medium including a holding means for backing up the 
plurality of groups of informations each having the same 
data structures and data structure storage means for 
storing information representative of the data structures 
of each of the plurality of groups of informations of the 
holding means and version information at least repre- 
sentative of order of production of the informations, a 
volatile storage medium for holding the plurality of 
groups of informations each having the same data 
structures, a data structure table disposed in the 
f irmware for storing the information representative of 
the data structures of each of the plurality of groups of 
informations and the version information representative 
at least of the order of production of the informations of 
the volatile storage medium, an expansion means for 
expanding the data structures of each of the plurality of 
groups of informations into the volatile storage medium 
based on the stored contents of the data structure table 
when the electronic device is started, a comparison 
means for comparing the version information stored in 
the data structure storage means of the non- volatile 
storage medium and the version information stored in 
the data structure table with each other for each of the 
plurality of groups of informations, and a writing means 
for writing, in which, after the expansion of the data 
structures of each of the plurality of groups of informa- 
tions into the volatile storage medium by the expansion 
means is completed, those of the informations in which 
coincidence is detected by the comparison means into 
the volatile storage medium. 

The present embodiment may be constructed such 
that it further comprises storage means disposed in the 
firmware for storing provisional values of the setting 
informations in advance, when the expansion means 
expands the data structures of each of the plurality of 
groups of informations into the volatile storage medium, 
and the provisional values stored in the storage means 
are written into the volatile storage medium. 

Further, the present embodiment may be con- 
structed such that it further comprises an updating 



means for updating, in which after the writing of the 
information, in which coincidence has been detected by 
the comparison means, into the volatile storage medium 
by the writing means is completed, the stored contents 

5 of the holding means of the non-volatile storage 
medium are updated using the stored contents of the 
volatile storage medium and the stored contents of the 
data structure storage means of the non-volatile storage 
medium are updated using the stored contents of the 

w data structure tabla 

New, an embodiment of a backing up method of the 
present invention is descrbed. 

The present embodiment is an internal information 
backing up method for backing up a plurality of setting 

75 informations required to operate firmware, which is 
incorporated in an electronic device and controls opera- 
tion of the electronic apparatu. The method comprises a 
step of expanding, when the electronic apparatus is 
started, based on information representative of data 

20 structures of each of the plurality of informations stored 
in the firmware and version information at least repre- 
sentative of order of production of the setting informa- 
tions, the data structures of each of the plurality of 
poips of informations into a volatile storage medium for 

25 holding each of the plurality of groups of infor m ations 
each having the same data structures, a step for com- 
paring version information in a data structure storage 
means of a non-volatile storage medium including a 
holding means for backing up the plurality of groups of 

30 informations each having the same data structures and 
a data structure storage means for storing information 
representative of the data structures of each of the plu- 
rality of fpoups of informations of the holding means and 
version information at least representative of order of 

35 production of the informations, with the version informa- 
tion stored in the firmware for each of the plurality of 
groups of informations, and a step of writing, after the 
expansion of the data structures of each of the plurality 
of groups of informations into the volatile storage 

40 medium, those of the informations in which coincidence 
is detected by the comparison, into the volatile storage 
medium. And in the step of expanding the data struc- 
tures of each of the plurality of informations may write 
provisional values of the setting informations stored in 

45 advance in the f irmware may be written into the volatile 
storage medium when the data structures of the plural- 
ity of informations are expanded into the volatile storage 
medium. Further, the present method may further com- 
prise a step, in which, after the writing of the informa- 

so tion, in which coincidence has been detected, into the 
volatile storage medium is completed, the stored con- 
tents of the holding means of the non-volatile storage 
medium are updated using the stored contents of the 
volatile storage medium and the stored contents of the 

55 data structure storage means of the non-volatile storage 
medium are updated using the contents stored in the 
firmware. 

Next, an embedment of a storage medium of the 



5 



9 



EP0 871 122 A2 



10 



present invention is described. 

The present embodiment is a storage medium stor- 
ing thereon internal information backing up control pro- 
gram for backing up a plurality of internal informations 
necessary for a firmware, which is incorporated in an 5 
electronic device and controls operation of the elec- 
tronic device, in which, the internal information backing 
up control program causes a control means, which con- 
trols the backing up of the informations, to expand, upon 
starting of the electronic device, based on information io 
representative of data structures of each of the plurality 
of groups of in formations stored in the firmware and 
version information at least representative of order of 
production of the setting informations, the data struc- 
tures of each of the plurality of groups of informations is 
into a volatile storage medium for holding each of the 
plurality of groups of informations each having the same 
data structures, to compare version information stored 
in the data structure storage means of a non-volatile 
storage medium including a holding means for backing 20 
up the plurality of groups of informations each having 
the same data structures and the data structure storage 
means for storing information representative of the data 
structures of each of the plurality of informations of the 
holding means and version information at least repre- 25 
sentative of order of production of the informations with 
the version information stored in the firmware for each 
of the plurality of setting informations, and to write, after 
the expansion of the data structures of each of the plu- 
rality of groups of informations into the volatile storage 30 
medium, those of the setting informations in which coin- 
cidence is detected by the comparison into the volatile 
storage medium. Further, in the storage medium, the 
internal information backing up control program may 
cause the control means to write provisional values of as 
the informations stored in advance in the firmware into 
the volatile storage medium when the data structures of 
the plurality of informations are expanded into the vola- 
tile storage medium. Furthermore, the internal informa- 
tion backing up control program may cause the control 40 
means to update, after the writing of the setting informa- 
tion, in which coincidence has been detected, into the 
volatile storage medium is completed, the stored con- 
tents of the holding means of the non-volatile storage 
medium using the stored contents of the volatile storage 45 
medium and update the stored contents of the data 
structure storage means of the non-volatile storage 
medium using the stored contents stored in the 
firmware. 

As described above, according to the present so 
invention, upon starting of an electronic device, based 
on information representative of data structures of each 
of a plurality of groups of informations stored in a 
firmware and version information at least representative 
of order of production of the setting informations, the ss 
data structures of each of the plurality of groups of infor- 
mations are expanded into a volatile storage medium for 
holding each of the plurality of groups of informations 



each having the same data structures and then version 
information stored in a data structure storage means of 
a non-volatile storage medium including holding means 
for backing up the plurality of groups of informations 
each having the same data structures and data struc- 
ture storage means for storing information representa- 
tive of the data structures of each of the plurality of 
grotps of informations of the holding means and ver- 
sion information at least representative of order of pro- 
duction of the informations, and the version information 
stored in the firmware are compared with each other for 
each of the plurality of groups of informations, whereaf- 
ter those of the informations in which coincidence is 
detected by the comparison are written into the volatile 
storage medium after the expansion of the data struc- 
tures of each of the plurality of grotps of informations 
into the volatile storage medium is completed, and 
hence even if the information form of the setting infor- 
mations is changed or the memory allocation is 
changed by versiorvup of the firmware, the data struc- 
tures can be corrected automatically. 

Claims 

1. An internal information backing up device for back- 
ing up a plurality of groups of informations neces- 
sary for a firmware incorporated into an electronic 
apparatus to control the operation of said electronic 
apparatus, comprising: 

a non-volatile storage medium including a hold- 
ing means for separately backing up the plural- 
ity of groups of informations each having the 
same data structures and a data structure stor- 
age means for storing information representa- 
tive of the data structures of each of the 
plurality of groups of informations of said hold- 
ing means and version information at least rep- 
resentative of order of production of the 
informations, 

a volatile storage medium for separately hold- 
ing the plurality of groups of informations each 
having the same data structures, 
a data structure table disposed in said firmware 
for storing the information representative of the 
data structures of each of the plurality of 
groups of informations and the version informa- 
tion representative at least of the order of pro- 
duction of the informations of said volatile 
storage medium, 

an expansion means for expanding the data 
structures of each of the plurality of groups of 
informations into said volatile storage medium 
based on the stored contents of said data 
structure table when said electronic apparatus 
is started, 

a comparison means for comparing the version 
information stored in said data structure stor- 
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age means of said non-volatile storage 
medium and the version information stored in 
said data structure table, with each other, for 
each of the plurality of groups of informations, 
and 5 

a writing means for writing, after the expansion 
of the data structures of each of the plurality of 
groups of informations into said volatile storage 
medium by said expansion means is com- 
pleted, those of the informations, with which 10 
coincidence is detected by said comparison 
means, into said volatile storage medium. 

2. An internal information backing up device as 
claimed in claim 1, further comprising a storage is 
means disposed in said firmware for storing provi- 
sional values of the informations in advance, 
wherein, when said expansion means expands the 
data structures of each of the plurality of groups of 
informations into said volatile storage medium, the 20 
provisional values stored in said storage means are 
written into said volatile storage medium. 

3. An internal information backing up device as 
claimed in claim 1, further comprising an updating 25 
means for updating, after writing the information, 
with which coincidence has been detected by said 
comparison means, into said volatile storage 
medium by said writing means, the stored contents 

of said holding means of said non-volatile storage 30 
medium using the stored contents of said volatile 
storage medium and updating the stored contents 
of said data structure storage means of said non- 
volatile storage mediun using the stored contents 
of said data structure tabla 35 

4. An internal information backing up device as 
claimed in claim 2, further comprising an updating 
means for updating, after writing the information, 
with which coincidence has been detected by said 40 
comparison means, into said volatile storage 
medium by said writing means, the stored contents 

of said holding means of said non-volatile storage 
medium using the stored contents of said volatile 
storage medium and updating the stored contents 45 
of said data structure storage means of said non- 
volatile storage medium using the stored contents 
of said data structure tabla 

5. An internal information backing up method for back- so 
ing up a plurality of informations necessary for a 
firmware, which is incorporated into an electronic 
apparatus and controls operation of said electronic 
apparatus, comprising the steps of: 

55 

expanding, upon starting of said electronic 
apparatus, based on information representa- 
tive of data structures of each of the plurality of 



groups of informations stored in said firmware 
and version information at least representative 
of orders of production of the setting informa- 
tions, the data structures of each of the plurality 
of groups of informations into a volatile storage 
medium for holding each of the plurality of 
groups of informations each having the same 
data structures. 

comparing version information stored in a non- 
volatile storage medium including the holding 
means for separately backing up the plurality of 
groups of informations each having the same 
data structures and the data structure storage 
means for storing information representative of 
the data structures of each of the plurality of 
groups of informations of said hokfing means 
and version information at least representative 
of order of production of informations, with the 
version information stored in said firmware, for 
each of the plurality of groups of informations, 
and 

writing the informations, in which coincidence 
is detected in the comparing steps, into the vol- 
atile storage medium after expanding the data 
structures of each of the plurality of groups of 
informations into the volatile medium 

6. An internal information backing up method as 
claimed in claim 5, wherein, in the step of expand- 
ing the data structures of each of the plurality of 
groups of informations, provisional values of the 
informations stored in advance in said f irmware are 
written into said volatile storage medium when the 
data structures of the plurality of informations are 
expanded into said volatile storage medium. 

7. An internal information backing up method as 
claimed in claim 5, further comprising a step of 
updating, after writing the setting information, in 
which coincidence has been detected, into said vol- 
atile storage medium, the stored contents of said 
hokfing means of said non-volatile storage medium 
using the stored contents of said volatile storage 
medium and updating the stored contents of said 
data structure storage means of said non-volatile 
storage medium using the stored contents stored in 
said firmware. 

8. An internal information backing up method as 
claimed in claim 6, further comprising a step of 
ipdating, after writing the setting information, in 
which coincidence has been detected, into said vol- 
atile storage medium, the stored contents of said 
hokfing means of said non-volatile storage medium 
using the stored contents of said volatile storage 
medium and updating the stored contents of said 
data structure storage means of said non-volatile 
storage medium using the stored contents stored in 
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said firmwara 

9. A recording medium having stored thereon an inter- 
nal information backing up control program for 
backing up a plurality of informations necessary for s 
a firmware, which is incorporated in an electronic 
apparatus and controls operation of said electronic 
apparatus, wherein 

the internal information backing up control 
program causes a control means, which controls 10 
the backing up of the setting informations to 
expand, upon starting of said electronic apparatus, 
based on information representative of data struc- 
tures of each of the plurality of groups of informa- 
tions stored in said firmware and version is 
information at least representative of order of pro- 
duction of the informations, the data structures of 
each of the plurality of groups of in formations into a 
volatile storage medium for holding each of the plu- 
rality of informations for the individually same data 20 
structures to compare version information stored in 
the data structure storage means of a non-volatile 
storage medium including a holding means for 
backing up the plurality of groups of informations 
each having the data structures and data structure 25 
storage means for storing information representa- 
tive of the data structures of each of the plurality of 
groups of informations of said holding means and 
version information at least representative of order 
of production of the setting informations, with the so 
version information stored in said firmware for each 
of the plurality of informations, and to write, after the 
expanding the data structures of each ones of the 
plurality of groups of informations into said volatile 
storage medium, those of the informations, in which ss 
coincidence is detected by the comparison, into 
said volatile storage medium. 

1 0. A recording medium having stored thereon an inter- 
nal information backing up control program as 40 
claimed in claim 9, wherein the internal information 
backing up control program causes said control 
means to write provisional values of the setting 
informations stored in advance in said firmware into 
said volatile storage medium when the data struc- 45 
tures of the plurality of groups of informations are 
expanded into said volatile storage medium. 

1 1 . A recording medium having stored thereon an inter- 
nal information backing up control program as so 
claimed in daim 9, wherein the internal information 
backing up control program causes said control 
means to update, after writing the information, in 
which coincidence has been detected, into said vol- 
atile storage medium, the stored contents of said ss 
holding means of said non-volatile storage medium 
using the stored contents of said volatile storage 
medium and to update the stored contents of said 



data structure storage means of said non-volatile 
storage medium using the stored contents stored in 
said firmwara 

12. A recording medium having stored thereon an inter- 
nal information backing up control program as 
claimed in claim 10, wherein the internal informa- 
tion backing up control program causes said control 
means to update, after writing the information, in 
which coincidence has been detected, into said vol- 
atile storage medium, the stored contents of said 
holding means of said non-volatile storage medium 
using the stored contents of said volatile storage 
medium and to update the stored contents of said 
data structure storage means of said non-volatile 
storage medium using the stored contents stored in 
said firmwara 
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